In today's competitive environment, profitability analysis is not just about looking at the profit and loss statement. It is more about knowing which of your customers are making you money and which are losing you money. This paper considers how activity-based costing approach may complement a customer relationship management effort. The model presented in this paper combines the principles of activity-based costing with performance measurement. Applying this model helps managers understand the true costs of providing products and services, and the factors that drive these costs, while addressing other concerns such as customer satisfaction. This approach has the potential to integrate all business processes around the requirements of significant profitable customers, a fact that most of the previous researches fail to acknowledge.
Introduction
Organizations have increasingly recognized the importance of managing customer relationships, and many organizations are turning to customer relationship management (CRM) to better serve customers and facilitate closer relationships with them [1] . At its core, customer relationship management is about acquiring customers, knowing them well, providing services and anticipating their needs [2] . Customers differ in their costs to serve. Some customers tend to be considerably more costly to serve than others. Despite these differences, marketing scholars have not been very sensitive to the issue of differential customer costs. Even if a marketer was sensitive to differences in cost to serve, accounting systems were not capable of tracking the cost to serve of individual customers [3] . So accountants simply allocated the cost of augmented services evenly across to all customers. But in the recent years, the widespread acceptance of activity-based costing has allowed firms to precisely allocate overhead costs to specific customers [4] . The precise measurement of customer cost has opened many firms` eyes about the importance of cost-to-serve in guiding customer management strategies. For this purpose, activity based costing (ABC) was designed and becomes a tool for determining true customer costs and will provides managers with insight into customer profitability. Despite the advances activity based costing system offers, there is little research on how the customer cost information affects firm strategies. Our goal in this paper is to address this gap in the literature by combining activity-based costing with customer relationship management. The paper focuses on what actions a firm should take given the additional information obtained from first period purchases on customer revenues and cost. And how should a firm serve its customers in order to dynamically improve its profitability using the mixture of high and low profitable customers? With the help of the proposed model, all firms can set strategies based on customers` satisfaction and their cost information. The outline of the paper is as follows: we present an overview on the traditional costing systems and the need for new methods. We also address the issues related to successful customer relationship management implementation and suggest activity-based costing to maximize its benefits. Finally, we propose a new framework to categorize customers. We use TOPSIS to prioritize these customers and maximize the efficiency of customer relationship management projects by proper customer profitability analysis.
Literature Review
Traditional costing systems misleading financial reports by using only some of the cost drivers and provided distorted information. Progression of production technologies and several other factors has changed product cost structure greatly and increased overhead costs and cause a sharp reduction in direct labor and material costs instead. In such areas, organizations increasingly seek to improve their costing systems. Relevant cost information plays an important role in management decisions. Providing such information needs new methods to provide management required information. For this purpose, activity-based costing has received considerable attention in the academic researches. Evans and Bellamy [5] argue the necessity of developing this new method in order to cost the services of Public Sector for a better management. In the Macedonia University of Thessaloniki Greece, Vazakidis and Karagiannis [6] for the first time presented a model of cost accounting for the Department of Applied Informatics of University of Macedonia in Thessalonica, more for internal information. Finally in 2008, they applied a new model of Activity-Based Costing and Activity-Based Management in a tourist organization [7] , so as to point out the usefulness of the method as a tool and source of information for the administration. Narayanan [8] investigates the benefits of activity based pricing compared to traditional pricing models using a static model, when the monopolist is able to price based on the metered use of services in a B2B environment. He concludes that activity based pricing is beneficial when there is more variability in the cost-to serve among customers in a monopoly setting. Haenlein and Kaplan [9] address the consequence of cost based pricing strategy on a firm's long-term profitability, when firms are vulnerable to the negative word of mouth which cost based pricing may generate. Finally, some researches are related to customer relationship management which emphasizes the importance of identifying the right customers for a successful customer relationship management program [10] [11] . Researchers have, therefore, focused on the identification of good customers [12] by estimating customer lifetime value [13] [14] and providing them with differentiated value propositions through different price levels [15] . However, none of these papers addresses the help of activity-based costing in an effective customer relationship management.
Customer Profitability Analysis
Customer profitability analysis was conducted across one financial year for all of the company`s customers which demand for any of company`s activities or products during that period. According to the results calculated with the ABC model, customer profitability varied greatly. Here a question should be raised. What was the main cause of these discrepancies in the generated profits by different customers? How can we prioritize our customers to increase profitability? To answer these questions first the drivers of customer profitability should be identified.
Customers Profiles
Previous analytical models worked under this premise that high volume customers are our profitable customers. Many companies think that improving their customer services to expand their market share, will create value and loyalty among these customers and higher profits will be generated. But studies on customer profitability revealed that high volume customers are not necessary profitable. Different customers demand different combination of company`s activities so customer profitability analysis must work through all customer related activities. The drivers of customer profitability which we used, are based on ABC/CRM model proposed in [16] (see figure  1 ). This model shows how different customers, individually or as a group, contribute to profitability. As a result the information that the model provides can help the company to determine which customers are the most profitable, what efforts should be made toward customer related improvements and whether processes are customer value added or not.
The main drivers are as follows:

Value "from" customer: The value each customer produced for the firm has intuitive appeal as a marketing concept, because in theory it represents exactly how much each customer is worth in monetary terms, and therefore exactly how much a marketing department should be willing to spend to acquire each customer. Since all customers are not financially attractive, it is critical for companies to measure the customers' level of profitability according to their lifetime value. Gupta et al proposed a calculation model as shown in Eq. (1):
Where P t = price paid by a consumer at time t; C t = direct cost of servicing the customer at time t; i = discount rate or cost of capital for the firm; r t = probability of customer repeat buying or being "alive" at time t; AC = acquisition cost; T = time horizon for estimating CLV.
Value "to" customer: Although value from customers is important, but real value to companies lies in the value they create for their customers, which is given back to them accordingly by those same customers. This parameter explicitly incorporates the possibility that a customer may defect to competitors in the future. This indicator is derived largely from the quality and reliability of your products and services. Value can be defined as the perceived benefits compared with the perceived costs. However, it is not as simple as that because value lies in a customer's mind. What is value for one customer is not necessarily value for another one. One way to calculate value to customer i, is as shown in Eq. (2):
Where α ij is the importance of each parameter in customer's viewpoint; B ij is the benefits of parameter j for customer i; C ij is the costs of parameter j for customer i.
Many features are contributed to form this value. All customers weigh up the perceived benefits of a purchase against the perceived costs differently. What they accrue to the benefits of a product changes with their personality, their experiences and the environment. What they perceive as a cost is also different from one person to another person. Creating value for customers in specified items will lead to customer's loyalty and satisfaction, and results in increased business and therefore further profitability. To estimate customer value we can use a questionnaire. We cover all customer`s key requirements under these categories: Planning and financial resources, Understanding and friendliness, Control and fairness, Options and alternatives, Information and communication.
We design a questionnaire with total of 50 questions and ask customers to fill it. The total score is obtained by adding up the scores customers give to each provided service. With this number we can apprize the value created for each customer.
We use the discussed drivers and create the following customer groups:
1)
Passenger: This condition only occurs in those circumstances which there are a significant sudden need. This is often because there was no other option for the customer, besides the referred organization. These customers may also settle for less expensive products even with lower quality, they will be also looking for cheaper alternatives.
2)
Cost to serve: These customers buy any time they want. Customer perceived value (CPV) is high but there is no value created for the organization. These customers should be treated with care. they overuse firm`s resources but there is no significant benefit for the organization. So the firm should always be careful not to allocate too many resources for these customers.
3)
Challenger: In this case the firm must have the ability to quickly identify the sales, marketing or customer management issues involved and propose practical solutions, otherwise it will lose customers to competitors. If we don`t solve customer problems, sooner or later, they will reduce the spending or completely go for low cost substitutes. They are more prudent and look out for more options.
4)
Noteworthy: The firm should make this group brand loyal and privilege them by opportunity development and more options. An increase in their lifetime value will lead to firm's profitability. Therefore, uses of effective customer management and aim to retain customers and grow major business with them should be developed. This group will always look for sales promotions. The business case firmly grounded in a current and objective knowledge of customer needs, appropriate systems and technology platforms and clear, measurable deliverables.
To evaluate the proposed model, we used customers' last year information of a manufacturing company. According to the different multi-criteria decision making methods in similar projects and with regard to our study characteristics, we used TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) and SAW (Simple Additive Weighting) methods as a quantitative approach to prioritize and analyze these customers. Each of these methods is presented in later sections. 
Analyzing and Prioritizing Customers based on SAW
Simple Additive Weighting (SAW) is the easiest Multicriteria decision making method. T his method was proposed by Hwang and Yoon in 1981 [17] . To deal with the customer ranking problem we used the two discussed criteria. SAW method can be outlined as following steps:
Step 1: Construct decision matrix. For this purpose we should quantify qualitative data. Likert scale [18] is the most widely used approach to scaling responses in survey researches. This approach emerges from collective responses to a set of items, and the format in which responses are scored along a range. The format of a typical five-level Likert item, for example, is shown in table 1. Step 2: Compute the normalized decision matrix. The normalized value r ij is calculated as in Eq. We also can normalized values based on Eq(4) and Eq(5) Where R* is associated with advantage criteria, and R -is associated with cost criteria:
Since both of our values are advantage criteria, only Eq(4) has been used. You can see the results in appendix A.
Step 3: Calculate the weighted normalized decision matrix. The weighted normalized value v ij is calculated as Eq. (6):
Where w i is the weight of the ith attribute or criterion, and:
You can see the results in Appendix C.
We used Shannon's method [19] to calculate the weights through the following steps:
Normalize the evaluation index as in Eq (8):
Calculate entropy measure of every index as shown in Eq(9):
Define the divergence through Eq(10):
The more the divj is, shows the importance of the criterion jth.
Obtain the normalized weights of indexes as shown in Eq(11):
Weights obtained for "value to the firm" and "value to the customer" are 0.492 and 0.508 respectively. You can see the calculation in Appendix B.
Step 4: Selecting the best choice. The best choice is obtained from the following Eq. (12):
Finally, the choices are ranked based on descending order of A * . Results are shown in table 2. 
Analyzing and Prioritizing Customers based on TOPSIS TOPSIS (Technique for Order Preference by Similarity to Ideal Solution), is proposed by Hwang and Yoon (1981).
The basic principle of TOPSIS is that, chosen alternatives should have the shortest distance from the ideal solution and the farthest distance from the negative-ideal solution.
According to [20] , some advantages of TOPSIS are as follows:
• A sound logic that embodies the rational of human choice.
• A simple computation process that can be easily programmed into a spreadsheet.
• A scalar value that accounts for both the best and worst alternative at the same time.
To deal with the customer ranking problem we used the two discussed criteria for TOPSIS method. According to [21] , TOPSIS can be outlined as following steps:
Step 1 -3: Exactly like SAW method.
Step 4: Determine the ideal and negative-ideal solutions based on Eq(13) and Eq (14) .
Where j* is associated with advantage criteria, and j -is associated with cost criteria.
Step 5: Calculate the separation measures, using the ndimensional Euclidean distance. The separation of each alternative from the ideal solution is given as Eq (15) :
Similarly, the separation from the negative-ideal solution is given as Eq (16):
Step 6: Calculate the relative closeness to the ideal solution. The relative closeness of the alternative aj with respect to A * is defined as Eq (17):
You can see the results in Appendix D.
Step 7: Rank the preference order. According to the closeness coefficient, we can understand the assessment status of each alternative and determine the ranking order of them. 
Prioritizing Strategy
Based on different methods which we used to prioritize customers (SAW and TOPSIS) in this paper, and due to different rankings obtained for each of them, we used an integration method (Copeland) to resolve the conflicts between these ranks. Copeland's method or Copeland's pairwise aggregation method is a condorcet method in which candidates are ordered by the number of pairwise victories, minus the number of pairwise defeats [22] . For example, for these four customers we have: 
Copeland score of each customer is calculated as Eq (18): C i score = victories -defeats C i score = ∑C -∑R (18) C 10 =1-2=-1 C 11 =0-3=-3 C 12 =2-0=2 C 13 =2-0=2
Therefore the customers' ranks are as follows: C 13 =C 12 >C 10 >C 11
The final ranking, for all customers, is as follows:
Based on the priorities obtained for each customer from the model, organizations must first allocated their resources to customers with higher priority and then move toward lower-priority customers.
Conclusions
One of the main components of customer relationship management is the ability to measure the profitability of the customer. Customer profitability analysis is a new business approach that reflects required strategies for profitability growth. Success in this analysis depends on the accuracy of data. The cost data provided by activity based costing systems, allows for more accurate determination of customer profitability. This paper has tried to use this new cost system, to develop a new model to maximize the efficiency of customer relationship management projects. By using the profiles obtained from the model, appropriate strategies to retain and maintain profitable customers can be adopted. The results show that the company`s profit was after 29.8 percent (14 out of 47) of its customers. At this stage the profit was 88 percent of the actual profit. The remaining customers were either broke even or created losses.The research also shows that even an unprofitable customer can be worthwhile, because it is usually much easier to improve an existing unprofitable customer into a profitable one than to find a new profitable customer and it also will cost less.
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